Introduction: Post-mastectomy seroma, with an occurrence of up to 59%, is a major complication in modern oncological surgery. While drain placement is a common tool in dealing with this complication, some patients may either be incapable or unwilling to accept this course of action, requiring an alternative option for seroma prevention. A recent study using a lysine-derived urethane adhesive named TissuGlu ® has shown promising results in mastectomy patients.
Introduction
Post-mastectomy seroma is a major complication in modern oncological surgery [1, 2] . The most common approach in preventing seroma is the placement of surgical drains within the wound area. Some patients however, are either incapable or unwilling to accept this course of action. This requires an alternative preventive measure for post-operative fluid accumulation.
While a plethora of literature is available on the benefits of postsurgical drain placement, due to seroma formation in up to 59% [1] , some authors argue that drain placement may not be necessary at all [3] . While this debate is ongoing, alternative options must be offered to patients who are incapable or unwilling to accept postsurgical drainage. This is especially true because risk factors such as previous surgeries, radiation treatment, chemotherapy, smoking habits, increased age and obesity [4e7] cannot be influenced by the treating physician. Adding additional sutures to eliminate free space within the wound area is also controversial, as this causes additional trauma and an inadequate amount of tissue may be left for suture placement. An interesting question is thus to evaluate if no-drain mastectomies may yield adequate results when eliminating free space in the wound area by using a lysine-derived urethane adhesive (TissuGlu ® , Cohera Medical, Pittsburgh, PA, USA) instead of a suction drain. This adhesive has shown promising results in recent publications [8, 9] .
Case presentation
We present three different patients who were treated with a nodrain/TissuGlu ® alternative to the gold standard mastectomy with suction drain. All three patients were female, Caucasian breast cancer patients. Mastectomies were performed as a gold standard procedure, no additional sutures were placed, free space elimination was performed only by the use of TissuGlu ® . Adhesive droplet placement occurred via an adhesive applicator, directly on the wound surface (pectoral muscle or fascia) before closure. Following wound closure the surface is compressed and immobilized. Compression was achieved by applying an elastic pressure dressing for a 24 h period.
Case 1 is a 79 year old patient who was first diagnosed with breast cancer in 1997 (age 64). At that time she had received breast conserving surgery as well as an axillary lymph-node dissection, radiation therapy and anti-hormone therapy. Standard mammography screening revealed recurrence in 2013 at which time a mastectomy was suggested to the patient due to a large ductal carcinoma in situ (DCIS) component as well as patient age and treatment history. The patient had received no prior chemotherapy and no radiation treatment within the last 10 years. She would therefore be at fairly low risk for seroma formation. The patient outright refused post-surgical drain placement.
Case 2 is a 70 year old Alzheimer's patient who received a palliative mastectomy due to a very large breast cancer. A no-drain approach was deemed suitable by the treating physicians, since this patient was often agitated and would have inadvertently removed drainage, thus increasing risk of infection and overall post-surgical rates of complication.
Case 3 is a 43 year old patient who was first diagnosed with breast cancer in 2008 (age 38). After sentinel node biopsy and breast conserving surgery no further treatment was allowed by the patient due to her recently discovered pregnancy. After delivery, all treatment was denied again due to a second (twin) pregnancy within weeks of delivery. She received a caesarean section as well as a sterilization due to a preterm situation not related to the breast cancer history. Ongoing treatment was declined by the patient, as she had to care for her three children, until she discovered a palpable recurrence in 2011. Even after the recurrence was confirmed, further attempts in administering treatment were refused. In 2013, the patient finally opted for a right mastectomy, but as a day case, out-patient procedure. Although this patient would have accepted drains, post-surgical care would have difficult as care continuity could not have been ensured, due to limited patient compliance.
Case 1 represents a patient who was unwilling to accept postsurgical drainage. Cases 2 and 3 represent two very different patient groups, both of whom are incapable of receiving post-surgical drainage. Thus, all three cases received a mastectomy with TissuGlu ® as an alternative to drain placement. Prior to surgery, the procedure was explained and patient consent was obtained. Surgical procedures did not differ from the routine procedures. Cases 1 and 2 had follow-up visits at 2 and 4 weeks post-operatively with adequate wound healing without signs of seroma, as determined by palpation, inspection and ultrasound. Case 3 developed a seroma that required aspiration at 2 weeks (180 ml) and 4 weeks (60 ml) post-operatively due to patient discomfort. After these aspirations, no further seroma formation occurred. No adverse reaction to the adhesive or other complications during the post-surgical period were noted. Most importantly, patient satisfaction with the nodrain situation was high as post-surgical discomfort was minimal.
Discussion
Attempting to reduce post-mastectomy seroma by drain implementation, suction or not, is a controversial topic. However, the literature does not provide sufficient prospective trials on this subject matter in order to clearly favor one option, there may be a trend toward a no-drain situation, since inflammatory responses, often cause by drains themselves, seem to also be responsible for seroma formation [10e12] . Alternative surgical techniques such as progressive tension or quilting suture techniques in mastectomy flap fixation have also shown promise [4, 13] . Since areas that have received many previous surgeries, radiation therapy and/or chemotherapy are rarely positively influenced by adding additional sutures these options are often less feasible in breast cancer patients. Other adhesives have also been tested, although convincing evidence could not be produced [14e17]. Promising results were shown when using TissuGlu ® , in recent publications [7e9]. Regardless, it is generally up to the surgeon's preference and expertise in interpreting the wound surface prior to wound closure which leads to a decision of implementing a drain and/or opting for additional sutures. Despite that fact, it may sometimes become necessary to opt for a no-drain situation even though standard hospital protocols suggest otherwise. Our three cases represent everyday scenarios requiring a no-drain approach, including one patient denying a drain placement outright as well as one case of voluntary and one case of involuntary non-compliance. Faced with this problem we had to consider options to prevent post-operative complications such a seroma formation. We attempted to support a no-drain situation by introducing TissuGlu ® into the wound surface. This was thought to reduce seroma formation and had shown favorable results. Case 1 and Case 2 did not show signs of seroma formation after surgery. A 2-week and 4-week follow-up did also not show seroma formation. Case 3 did however show small amounts of seroma formation, most likely due to excessive movement by the patient immediately after surgery. Painless aspiration through the mastectomy scar was performed twice with 160 ml and 80 ml having been aspirated during above mentioned follow-up visits. No further aspiration was required thereafter. No hematoma, excessive pain or adverse reaction to the TissuGlu ® was observed. No wound dehiscence or revision surgeries occurred. In addition to an overall decrease in post-surgical patient discomfort, the no-drain situation allowed all three patient an earlier hospital discharge since drain removal time was not a factor.
Conclusion
While these cases do not sufficiently prove that a no-drain situation may yield favorable outcomes when TissuGlu ® is applied, we
show that using this adhesive presents a viable option when faced with a no-drain mastectomy scenario. Factors such as earlier hospital discharge and simpler post-operative care may play a role in the future drain/no-drain debate, especially in units lacking breast care nurses in the community.
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